Objective To determine the relationships between survival from all-cause out-of-hospital cardiac arrest (OHCA) and gender in New Zealand. Methods A retrospective observational study was conducted using data compliant with the Utstein guidelines from the St John New Zealand OHCA Registry for adult patients who were treated for an OHCA between 1 October 2013 and 30 September 2015. Univariate logistic regression was used to investigate factors associated with return of spontaneous circulation sustained to handover at hospital and survival to 30 days. Multivariate logistic regression models were used to investigate outcome differences in survival according to gender at 30 days postevent. results Women survived to hospital handover in 29% of cases, which was not significantly different from men (31%). When adjusted for age, location, aetiology, initial rhythm and witnessed status, there was no significant difference in 30-day survival between men (16%) and women (13%) (adjusted OR 1.22, 95% CI (0.96 to 1.55), p=0.11). Conclusion No statistical differences were found in 30-day survival between genders when adjustments for unfavourable Utstein variables were accounted for.
InTrOduCTIOn
Combined-gender reports, with patient data collected according to Utstein guidelines, have consistently associated survival to hospital discharge with witnessed arrest, bystander cardiopulmonary resuscitation (CPR), emergency services' response times and initial shockable rhythm. 1 Are these favourable survival elements similar between genders? Are survival rates similar? Internationally, some common patterns have emerged: for example, women who suffer out-of-hospital cardiac arrest (OHCA) are significantly older than their male counterparts; their initial rhythm is less likely to be shockable and more likely to be pulseless electrical activity (PEA) or asystole compared with men; women tend to suffer OHCA at home rather than in public or workplaces; and women tend to receive less bystander CPR. [2] [3] [4] [5] [6] [7] [8] [9] [10] [11] [12] [13] [14] [15] [16] [17] [18] [19] [20] These differences in arrest characteristics have been reported almost universally. However, the data on survival are more mixed. Generally, a preliminary univariate analysis reveals that women have higher rates of survival to hospital admission following OHCA, despite their lower rates of shockable rhythms and bystander CPR, but they have lower rates of survival to hospital discharge (or 30-day survival).
3 7 12 13 17 19 20 However, these gender differences often change on multivariate analysis, where factors such as initial shockable rhythm and paramedic response time appear to be more influential determinants of survival than gender. Thus, some multivariate studies report no difference in survival to discharge or 30-day survival between sexes; or sometimes men appear statistically advantaged, or sometimes women. 3 5-8 12 13 15-17 Interestingly, several studies have shown that women of reproductive years may exhibit enhanced survival compared with older women. 5 6 13 This is the so-called 'oestrogen effect', reported by some but not all studies. 17 Thus, the survival data for women in OHCA remain controversial. The aim of this study is to use New Zealand registry-based data to provide additional information on the relationship between gender and survival at 30 days.
MeThOds study design
This was a retrospective observational study. Data were included in the analysis if the OHCA occurred between 1 October 2013 and 30 September 2015, if a resuscitation attempt was made by the responding
Key messages
What is already known on this subject ► Women who suffer out-of-hospital cardiac arrest (OHCA) are significantly older than their male counterparts; their initial rhythm is less likely to be shockable and women tend to suffer OHCA at home rather than in public or workplaces. ► These differences in OHCA characteristics have been reported almost universally. ► However, the survival data for women in OHCA remain controversial. ► Some studies report no difference in survival to discharge or 30-day survival between sexes; or sometimes men appear statistically advantaged, or sometimes women. Original article ambulance crew and if the patient was an adult (≥16 years). These data are inclusive of all patients with any cause of cardiac arrest (including traumatic) and all non-conveyances. Patients who were younger than 16 years old or where resuscitation was not attempted by the responding ambulance staff were excluded from the analysis.
What this study adds

utstein style guidelines
The template for recording resuscitation outcome variables is referred to as the Utstein style guidelines with an individual variable being an Utstein element. 1 The registry data used in this study were collected prospectively in accordance with the Utstein style guidelines.
st John new Zealand OhCA registry
The St John New Zealand OHCA Registry (SOCAR) was established in 2013. The SOCAR covers 4 018 370 people (90% of the New Zealand population) and includes all New Zealand except for the Greater Wellington region, which is serviced by Wellington Free Ambulance. 21 The data variables held within SOCAR include Computer Aided Dispatch data, on-scene data collected by the ambulance officers in attendance and mortality data from the New Zealand National Health Index.
22
A cardiac arrest was defined as the patient being unconscious and pulseless with either agonal breathing or no breathing. An attempted resuscitation was defined as the performance of CPR by or under the direction of responding staff, or the delivery of a shock at any time (including before ambulance arrival). Return of spontaneous circulation (ROSC) was defined as survived event, that is, ROSC sustained to hospital handover. the personnel to autonomously decide whether it is appropriate to start or terminate a resuscitation.
statistical methods
The categorical variables were described as total and percentages of total numbers. The continuous variables were summarised as means±SD or medians with IQRs. Survival to 30 days post-OHCA event was the primary outcome. The secondary outcome was event survival, which was defined as ROSC sustained to handover at hospital. Univariate logistic regression was used to investigate factors associated with ROSC sustained to handover at hospital and survival to 30 days. Data are presented as ORs with 95% CIs. Multivariate logistic regression models were used to investigate outcome differences in survival according to gender at 30 days postevent. Logistic regression was also used to conduct subgroup analyses investigating survival between genders in patients who were at a younger age (18-44 years), older age (≥55 years) or presented with a shockable rhythm. Selection of covariates for the adjusted models used the forward selection (conditional) method. This is a stepwise selection method with entry testing based on the significance of the score statistic (<0.1), and removal testing based on the probability of a likelihood ratio statistic based on conditional parameter estimate. Data analysis was performed using IBM SPSS (V.23.0). A p value <0.05 was considered statistically significant.
resulTs
In total 3862 patients were included in the analysis, of whom 1184 (31%) were female and 2678 (69%) were male. The median age for women was 68 years and the median age for men was 65 years. The overall rate of survival to 30 days for both sexes was 15%.
OhCA characteristics
The characteristics of OHCAs in women differed significantly from men (table 1) . Women were older, more likely to be at home, have a non-cardiac cause, present in a non-shockable rhythm, were more likely to have unwitnessed arrests and have no CPR performed prior to ambulance arrival compared with men. There was no difference in the time taken by the ambulance to reach the patient, a median of 9 min for both men and women, nor was there any difference between genders in the percutaneous coronary intervention capability of the receiving hospital (Χ 2 , p=0.59).
event survival: rOsC sustained to hospital handover
Women survived to hospital handover in 29% of cases, which was not significantly different from men (31%) (unadjusted logistic regression OR 0.94, 95% CI (0.81 to 1.09), p=0.38).
survival at 30 days
The unadjusted results indicated that women had a lower survival to 30 days (13%) compared with men (16%) (unadjusted OR 0.74, 95% (CI 0.61 to 0.91), p=0.004) ( Analyses were performed to determine any differences between men and women when they were categorised into subgroups of shockable initial rhythm, age 18-44 and age ≥55. This allowed us to investigate whether there was a survival benefit for women of reproductive years versus postmenopausal women. Characteristics of these subgroups are shown in table 3.
In the subgroup of shockable initial rhythm, logistic regression analysis indicated that there was a 30-day survival benefit for women (35%) over men (32%) (adjusted OR 1.38, 95% CI (1.03 to 1.84), p=0.03) (table 4). 
Original article
In the premenopausal age group of 18-44, there was no difference found in 30-day survival between men and women (adjusted OR 0.92, 95% CI (0.49 to 1.72), p=0.78) (table 4) . Similarly, when men and postmenopausal women aged ≥55 were compared, there was also no difference found in survival to 30 days (adjusted OR 1.09, 95% CI (0.82 to 1.46), p=0.54) (table 4).
dIsCussIOn
Gender differences identified within the New Zealand OHCA Registry are in line with world trends. New Zealand adult women suffer OHCA at less than half the rate that men do and are 3 years older on average. There are significant gender differences in location of arrest, aetiology, initial rhythm, whether the arrest was witnessed and whether or not bystander CPR was initiated.
In terms of ROSC rates and survival to hospital admission, there was no gender difference. Overall this was true even for shockable rhythms. There was no gender difference found in 30-day survival.
This result is reassuring in terms of ambulance performance, both operationally and in the resuscitation skills of New Zealand paramedics. It is unlikely given these results that there was any disparity in care delivery between men and women.
The age distribution of OHCA is remarkably different in men versus women. Men tend to arrest at an earlier age; up until the age of 70, the percentage of total arrests in men always exceeds that of women; this means that only 38% of male OHCAs occur in men 70 years or older, whereas 47% of all female OHCAs occur in this age grouping. 23 The fact that women arrest at older age ranges and tend to suffer from more comorbidities such as hypertension and diabetes may contribute to their receiving less resuscitation attempts. 14 24 Moreover, less of these female OHCAs occur in public places, a location where they would be more likely to be witnessed and more likely to receive bystander CPR. Resuscitation attempts are less frequent when an arrest occurs at home-there are less people available to resuscitate the victim, generally they are less competent at CPR and partners of older women are more likely to be elderly themselves.
Because of the real differences in OHCA characteristics between genders, and the unfavourable Utstein predictors evident in women, it might be expected that women would experience lower survival rates than men. Our data suggest otherwise. However, this study reports OHCA from all causes, including traumatic arrests; in all, 77% were of primary cardiac aetiology. This may be a limitation. There is recent evidence to suggest that the usual favourable Utstein factors, other than shockable rhythm, may not be associated with positive outcomes in OHCA secondary to trauma. 568 (30) 243 (28) 284 (15) 94 (11) ROSC, return of spontaneous circulation. Some have argued, because women suffer OHCA less than men, that the male form of the disease has dominated and may even have determined general treatment guidelines, perhaps to the detriment of female victims. 16 Our New Zealand data cannot support this. The similar survival rates between men and women show that gender is not a determinant in itself, in either ROSC rates or 30-day survival post-OHCA.
Some work has reported an overall effect on survival for women of reproductive age, while others have reported no difference in younger versus older women.
5-7 9 13 15 17 Studies have also reported specifically on survival from shockable rhythms. 11 Bosson et al argued against sex-hormone effects, believing that disparities in outcome could be accounted for by OHCA characteristics and postresuscitation care differences. In our study the subgrouping of shockable initial rhythm indicated a survival benefit for women. In the subgroupings of age 18-44 years and age ≥55, with adjustment for Utstein characteristics, there was no difference in survival between genders or evidence of a so-called 'oestrogen effect' within women. Thus any 'oestrogen effect' remains controversial.
COnClusIOns
No statistical differences were found between genders when adjustments for unfavourable Utstein variables were accounted for.
